Leptin promotes invasiveness of murine renal cancer cells via extracellular signal-regulated kinases and rho dependent pathway.
Obesity is a significant risk factor for renal cell carcinoma. The adipocyte derived cytokine leptin, which controls body weight homeostasis through food intake and energy expenditure, recently provided a potential link between obesity and cancer development. We examined whether leptin promotes the invasiveness of renal cancer cells and we investigated its underlying signaling pathway. Leptin receptor expression in the 6 human renal cancer cell lines Caki-1, ACHN, 769P, A498, SKRC44 and SKRC49, and in the murine renal cancer cell line Renca was examined by reverse transcriptase-polymerase chain reaction and Western blotting. The effect of leptin on renal cancer cell invasiveness was assessed by the invasion of cells through Matrigel coated Transwell inserts. Leptin induced intracellular signaling was examined by Western blotting. Leptin receptor was detected in all renal cancer cells examined at the mRNA and protein levels. Leptin increased Renca cell invasiveness at 1 ng/ml (p < 0.05). There was up to 3-fold invasiveness compared to untreated cells at 100 ng/ml with the activation of extracellular signal-regulated kinases and rho guanosine triphosphatase (p < 0.01). Leptin induced activation of rho guanosine triphosphatase was inhibited not only by the rho kinase inhibitor Y27632, but also by the MEK1 inhibitor PD98059, of which each inhibited leptin induced invasion of Renca cells (p < 0.01). Leptin promoted the invasiveness of murine renal cancer cells via extracellular signal-regulated kinases and rho guanosine triphosphatase dependent pathways. Rho guanosine triphosphatase was a downstream effector of extracellular signal-regulated kinases in leptin induced invasion. Leptin signaling could have a key role in renal cell carcinoma invasion.